09/6 74817 

529Rec'dPCT7P-K 06HO\I2Q0Q 



WO 99/58690 PCT/EP99/03141 

1 

SEQUENCE LISTING 
<110> Hoechst Schering AgrEvo GmbH 

<120> Nucleic acid molecules encoding wheat enzymes involved in 

starch synthesis 
<150> DE 198 20 608.9 
<151> 1998-05-08 
<160> 11 

<210> 1 
<211> 2997 
<212> DNA 

<213> Triticum aestivum L . cv. Florida 

<220> 

<221> CDS 

<222> (3) ... (296); (397) ... (1617); (2145) ... (2960) 



GG TCG GGG CCG GCG CCG CGC CTG CGA CGG TGG CGA CCC AAT GCG ACG 47 
Ser Gly Pro Ala Pro Arg Leu Arg Arg Tip Arg Pro Asn Ala Thr 
IS 10 IS 

GCG GGG AAG GGG GTC GGC GAG GTG TGC GCC GCG GTT GTC GAG GCG GCG 95 
Ala Gly Lys Gly Val Gly Glu Val Cys Ala Ala Val Val Glu Ala Ala 
20 25 30 

ACG AAG GTA GAG GAC GAG GGG GAG GAG GAC GAG CCG GTG GCG GAG GAC 143 
Thr Lys Val Glu Asp Glu Gly Glu Glu A3p Glu Pro Val Ala Glu Asp 
35 40 45 

AGG TAC GCG CTC GGC GGC GCG TGC AGG GTG CTC GCC GGA ATG CCC GCG 191 
Arg Tyr Ala Leu Gly Gly Ala Cys Arg Val Leu Ala Gly Met Pro Ala 
50 55 60 

CCG CTG GGC GCC ACC GCG CTC GCC GGC GGG GTC AAT TTC GCC GTC TAT 23 9 

Pro Leu Gly Ala Thr Ala Leu Ala Gly Gly Val Asn Phe Ala Val Tyr 
65 70 75 

TCC GGC GGA GCC ACC GCC GCG GCG CTC TGC CTC TTC ACG CCA GAA GAT 287 
Ser Gly Gly Ala Thr Ala Ala Ala Leu Cys Leu Phe Thr Pro Glu Asp 
80 85 90 95 

CTC AAG GCG GTGGGGTTGC CTCCCGAGTA GAGTTCATCA GCTTTGCGTG 33 6 

Leu Lys Ala 

CGCCGCGCGC CCCTTTTTTG GGCCTGCAAT TTAAGTTTTG TACTGGGGCA AATGCTGCAG 396 

GAT AGG GTG ACC GAG GAG GTT CCC CTT GAC CCC CTG ATG AAT CGG ACC 444 
Asp Arg Val Thr Glu Glu Val Pro Leu Asp Pro Leu Met Asn Arg Thr 
IS io 15 

GGG AAC GTG TGG CAT GTC TTC ATC GAA GGC GAG CTG CAC AAC ATG CTT 492 
Gly Asa Val Trp His Val Phe lie Glu Gly Glu Leu His Asn Met Leu 
20 25 30 

TAC GGG TAC AGG TTC GAC GGC ACC TTT GCT CCT CAC TGC GGG CAC TAC 54 0 

Tyr Gly Tyr Arg Phe Asp Gly Thr Phe Ala Pro His Cys Gly His Tyr 



2 



35 40 45 

CTT GAT GTT TCC AAT GTC GTG GTG GAT OCT TAT GCT AAG GCA GTG ATA 588 
Leu Asp Val Ser Asn Val Val Val Asp Pro Tyr Ala Lys Ala Val lie 
50 55 60 

AGC CGA GGG GAG TAT GGT GTT CCA GCG CGT GGT AAC AAT TGC TGG CCT 636 
Ser Arg Gly Glu Tyr Gly Val Pro Ala Arg Gly Asn Asn Cys Trp Pro 
65 70 75 80 

CAG ATG GCT GGC ATG ATC CCT CTT CCA TAT AGC ACG TTT GAT TGG GAA 684 
Gin Met Ala Gly Met He Pro Leu Pro Tyr Ser Thr Phe Asp Trp Glu 
85 90 95 

GGC GAC CTA CCT CTA AGA TAT CCT CAA AAG GAC CTG GTA ATA TAT GAG 732 
Gly Asp Leu Pro Leu Arg Tyr Pro Gin Lys Asp Leu Val He Tyr Glu 
100 105 HO 

ATG CAC TTG CGT GGA TTC ACG AAG CAT GAT TCA AGC AAT GTA GAA CAT 780 
Met His Leu Arg Gly Phe Thr Lys His Asp Ser Ser Asn Val Glu His 
115 120 125 

CCG GGT ACT TTC ATT GGA GCT GTG TCG AAG CTT GAC TAT TTG AAG GAG 82 8 

Pro Gly Thr Phe He Gly Ala Val Ser Lys Leu Asp Tyr Leu Lys Glu 
130 135 140 

CTT GGA GTT AAT TGT ATT GAA TTA ATG CCC TGC CAT GAG TTC AAC GAG 876 
Leu Gly Val Asn Cys He Glu Leu Met Pro Cys His Glu Phe Asn Glu 
145 150 1SS 160 

CTG GAG TAC TCA ACC TCT TCT TCC AAG ATG AAC TTT TGG GGA TAT TCT 924 
Leu Glu Tyr Ser Thr Ser Ser Ser Lys Met Asn Phe Trp Gly Tyr Ser 
165 170 175 

ACC ATA AAC TTC TTT TCA CCA ATG ACA AGA TAC ACA TCA GGC GGG ATA 972 
Thr He Asn Phe Phe Ser Pro Met Thr Arg Tyr Thr Ser Gly Gly He 
180 135 190 

AAA AAC TGT GGG CGT GAT GCC ATA AAT GAG TTC AAA ACT TTT GTA AGA 1020 
Lys Asn Cys Gly Arg Asp Ala He Asn Glu Phe Lys Thr Phe Val Arg 
195 200 20S 

GAG GCT CAC AAA CGG GGA ATT GAG GTG ATC CTG GAT GTT GTC TTC AAC 1068 
Glu Ala His Lys Arg Gly He Glu Val He Leu Asp Val Val Phe Asn 
210 215 220 

CAT ACA GCT GAG GGT AAT GAG AAT GGT CCA ATA TTA TCA TTT AAG GGG 1116 
His Thr Ala Glu Gly Asn Glu Asn Gly Pro He Leu Ser Phe Lys Gly 
225 230 235 240 



GTC GAT AAT ACT ACA TAC TAT ATG CTT GCA CCC AAG GGA GAG TTT TAT 1164 
Val Asp Asn Thr Thr Tyr Tyr Met Leu Aia Pro Lys Gly Glu Phe Tyr 



# 

3 











245 










250 










255 






AAC 


TAT 


TCT 


GGC 


TGT 


GGG 


AAT 


ACC 


TTC 


AAC 


TGT 


AAT 


CAT 


CCT 


GTG 


GTT 


1212 


Asn 


Tyr 


Ser Gly 


Cys Gly Asn 


Thr 


Phe 


Asn 


Cys 


Asn 


His 


Pro 


Val 


Val 










260 










265 










270 








CGT 


CAA 


TTC 


ATT 


GTA 


GAT 


TGT 


TTA 


AGA 


TAC 


TGG 


GTG 


ACG 


GAA 


ATG 


CAT 


1260 


Arg 


Gin 


Phe 


He 


Val 


Asp 


Cys 


Leu 


Arg 


Tyr 


Trp 


Val 


Thr 


Glu 


Met 


His 








275 










280 










285 










GTT 


GAT 


GGT 


TTT 


CGT 


TTT 


GAT 


CTT 


GCA 


TCC 


ATA 


ATG 


ACC 


AGA 


GGT 


TCC 


1308 


Val 


Acq 


Gly Phe 


Arg 


Phe 


Asn 


Leu 


Ala 


Ser 


He 


Met 


Thr 


Arg 


Gly 


Ser 






290 










295 










300 












ACT 


CTG 


TGG 


GAT 


CCA 


GTT 


AAC 


GTG 


TAT 


GGA 


GCT 


CCA 


ATA 


GAA 


GGT 


GAC 


1356 


Ser 


Leu 


Trp 


Asp 


Pro 


Val 


Asn 


Val 


Tyr Gly 


Ala 


Pro 


He 


Glu 


Gly 


Asp 




305 










310 










315 










320 




ATG 


ATC 


ACA 


ACA 


GGG 


ACA 


CCT 


CTT 


GTT 


ACT 


CCA 


CCA 


CTT 


ATT 


GAC 


ATG 


1404 


Met 


He 


Thr 


Thr 


Gly Thr 


Pro 


Leu 


Val 


Thr 


Pro 


Pro 


Leu 


He 


Asp 


Met 












325 










330 










335 






ATC 


AGC 


AAT 


GAC 


CCA 


ATT 


CTT 


GGA 


GGC 


GTC 


AAG 


CTC 


ATT 


GCT 


GAA 


GCA 


1452 


He 


Ser 


Asn Asp 


Pro 


He 


Leu 


Gly Gly Val 


Lys 


Leu 


He 


Ala 


Glu 


Ala 










340 










345 










350 








TGG 


GAT 


GCA 


GGA 


GGC 


CTC 


TAT 


CAA 


GTA 


GGT 


CAA 


TTC 


CCT 


CAC 


TGG 


AAT 


1500 


Trp 


Asp 


Ala 


Gly 


Gly 


Leu 


Tyr 


Gin 


Val 


Gly 


Gin 


Phe 


Pro 


His 


Trp 


Asn 








355 










360 










3 65 










GTT 


TGG 


TCT 


GAG 


TGG 


AAT 


GGG 


AAG 


TAC 


CGG 


GAC 


ATT 


GTG 


CGT 


CAA 


TTC 


1548 


Val 


Trp 


Ser 


Glu 


Trp 


Asn 


Gly 


Lys 


Tyr 


Arg 


Asp 


He 


Val 


Arg 


Gin 


Phe 






370 










375 










380 












ATT 


AAA 


GGC 


ACT 


GAT 


GGA 


TTT 


GCT 


GGT 


GGT 


TTT 


GCC 


GAA 


TGT 


CTT 


TGT 


1596 


He 


Lys 


Gly 


Thr 


Asp 


Gly 


Phe 


Ala 


Gly Gly 


Phe 


Ala 


Glu 


Cys 


Leu 


Cys 




385 










390 










395 










400 





GGA AGT CCA CAC CTA TAC CAG GTAAGTTGTG GCAATACTTG TAAATGAGTT 1647 
Gly Ser Pro His Leu Tyr Gin 
405 



GAGTGAATGT CACCTGGATT TTTTATATAT ACCACATGAT GATACACATC TAAATATATA 1707 

ACAAT CAT AG TGT ATG CATA TGCATTTGGC TAAGAAGTAT TAGTGTATAC ACTAGTGCTA 1767 

TATATAGGTT TTAACACCCA ACTTGCCAAT GAAGGAACAT AGGGCTTTCT AGTTATCTTA 1827 

TTTATTTGTC CGGTGAATAA TCCACTGAAA AATTCCAGCC ATGTCATTTT TTAGGGGGGG 18 87 

AGAAGAAACT ATATTGATTT GCCCCCCTAA AAGAAGCCAT CTCAGAATTC ATAGGTAAGT 1947 

TGCTTTTCTG TAAAGAAAGG AAAACGACTT CATACTTTCT ATCGGTGCTA ACTTAGCTCG 2 007 



ATGTATATTT GTAAGATGAA TGCCAAATTT AATTTGTCGG ATAATTTGAT CTGTTATTCA 



2067 



4 



CAAATTTCTA TTTGGTTTCT CTAGAAATCA AACCAGTAAC TTGTTATTGG CACTGCAACT 2127 

TCTTATTGAT TAATCAG GCA GGA GGA AGG AAA CCT TGG CAC ACT ATC AAC 2177 
Ala Gly Gly Arg Lys Pro Trp His Ser lie Asn 
IS 10 

TTT GTA TGT GCA CAT GAT GGA TTT ACA CTG GCT GAT TTG GTA ACA TAT 2225 
Phe val Cys Ala His Asp Gly Phe Thr Leu Ala Asp Leu Val Thr Tyr 
15 20 25 

AAT AAG AAG TAC AAT TTA CCA AAT GGG GAG AAC AAC AGA GAT GGA GAA 2273 
Asn Lys Lys Tyr Asn Leu Pro Asn Gly Glu Asn Asn Arg Asp Gly Glu 
30 35 40 

AAT CAC AAT CTT AGC TGG AAT TGT GGG GAG GAA GGA GAA TTC GCA AGA 2321 
Asn His Asn Leu Ser Trp Asn Cys Gly Glu Glu Gly Glu Phe Ala Arg 
45 50 55 

TTG TCT GTC AAA AGA TTG AGG AAG AGG CAG ATG CGC AAT TTC TTT GTT 2369 
Leu Ser Val Lys Arg Leu Arg Lys Arg Gin Met Arg Asn Phe Phe Val 
SO 65 70 75 

TGT CTC ATG GTT TCT CAA GGA GTT CCA ATG TTC TAC ATG GGT GAT GAA 2417 
Cys Leu Mec Val Ser Gin Gly Val Pro Met Phe Tyr Met Gly Asp Glu 
80 85 90 

TAT GGC CAC ACA AAA GGG GGC AAC AAC AAT ACA TAC TGC CAT GAT TCT 2465 
Tyr Gly His Thr Lys Gly Gly Asn Asn Asn Thr Tyr Cys His Asp Ser 
95 100 105 

TAT GTC AAT TAT TTT CGC TGG GAT AAA AAA GAA CAA TAC TCT GAG TTG 2513 
Tyr Val Asn Tyr Phe Arg Trp Asp Lys Lys Glu Gin Tyr Ser Glu Leu 
11C 115 120 

CAC CGA TTC TGC TGC CTC ATG ACC AAA TTC CGC AAG GAG TGC GAG GGT 25 61 

His Arg Phe Cys Cys Leu Met Thr Lys Phe Arg Lys Glu Cys Glu Gly 
125 130 135 

CTT GGC CTT GAG GAC TTT CCA ACG GCC AAA CGG CTG CAG TGG CAT GGT 2 609 

Leu Gly Leu Glu Asp Phe Pro Thr Ala Lys Arg Leu Gin Trp His Gly 
140 145 150 155 

CAT CAG CCT GGG AAG CCT GAT TGG TCT GAG AAT AGC CGA TTC GTT GCC 2657 
His Gin Pro Gly Lys Pro Asp Trp Ser Glu Asn Ser Arg Phe Val Ala 
ISO 165 170 

TTT TCC ATG AAA GAT GAA AGA CAG GGC GAG ATC TAT GTG GCC TTC AAC 2705 
Phe Ser Met Lys Asp Glu Arg Gin Gly Glu lie Tyr Val Ala Phe Asn 
175 180 185 



ACC AGC CAC TTA CCG GCC GTT GTT GAG CTC CCA GAG CGC GCA GGG CGC 
Thr Ser His Leu Pro Ala Val Val Glu Leu Pro Glu Arg Ala Gly Arc 



2753 
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190 195 200 

CGG TGG GAA CCG GTG GTC GAC ACA GGC AAG CCA GCA CCA TAC GAC TTC 2801 
Arg Trp Glu Pro Val Val Asp Thr Gly Lys Pro Ala Pro Tyr Asp Phe 
205 210 215 

CTC ACC GAC GAC TTA CCT GAT CGC GCT CTC ACC ATA CAC CAG TTC TCG 2849 
Leu Thr Asp Asp Leu Pro Asp Arg Ala Leu Thr lie His Gin Phe Ser 
220 225 230 235 

CAT TTC CTC TAC TCC AAC CTC TAC CCC ATG CTC AGC TAC TCA TCG GTC 2897 
His Phe Leu Tyr Ser Asn Leu Tyr Pro Met Leu Ser Tyr Ser Ser Val 
240 245 250 

ATC CTA GTA TTG CGC CCT GAT GTT TGA GAG ACC AAT ATA TAC AGT AAA 2945 
lie Leu Val Leu Arg Pro Asp Val * Glu Thr Asn lie Tyr Ser Lys 
255 260 265 

TAA TAT GTC TAT ATG TAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA 2997 
* Tyr Val Tyr Met 
270 



<210> 2 

<211> 2295 

<212> DNA 

<213> Triticum aestivum L. cv . Florida 
<220> 

<223> cDNA 

<400> 2 



GGTCGGGGCC GGCGCCGCGC CTGCGACGGT GGCGACCCAA TGCGACGGCG GGGAAGGGGG 60 

TCGGCGAGGT GTGCGCCGCG GTTGTCGAGG CGGCGACGAA GGTAGAGGAC GAGGGGGAGG 12 0 

AGGACGAGCC GGTGGCGGAG GACAGGTACG CGCTCGGCGG CGCGTGCAGG GTGCTCGCCG 18 0 

GAATGCCCGC GCCGCTGGGC GCCACCGCGC TCGCCGGCGG GGTCAATTTC GCCGTCTATT 240 

CCGGCGGAGC CACCGCCGCG GCGCTCTGCC TCTTCACGCC AGAAG AT CTC AAGGCGGTGG 300 

GGTTGCCTCC CGAGTAGAGT TCATCAGCTT TGCGTGCGCC GCGCGCCCCT TTTTTGGGCC 360 

TGCAATTTAA GTTTTGTACT GGGGCAAATG CTGCAGGATA GGGTGACCGA GGAGGTTCCC 420 

CTTGACCCCC TGATGAATCG GACCGGGAAC GTGTGG CATG TCTTCATCGA AGGCGAGCTG 480 

CACAACATGC TTTACGGGTA CAGGTTCGAC GGCACCTTTG CTCCTCACTG CGGGCACTAC 540 

CTTGATGTTT CCAATGTCGT GGTGGATCCT TATGCTAAGG CAGTGATAAG CCGAGGGGAG 600 

TATGGTGTTC CAGCGCGTGG TAACAATTGC TGGCCTCAGA TGG C TGG CAT GATCCCTCTT 660 

CCATATAGCA CGTTTGATTG GGAAGGCGAC CTACCTCTAA GATATCCTCA AAAGGACCTG 720 
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GTAATATATG AGATGCACTT GCGTGGATTC ACGAAGCATG AITCAAGCAA TGTAGAACAT 780 

CCGGGTACTT TCATTGGAGC TGTGTCGAAG CTTGACTATT TGAAGGAGCT TGGAGTTAAT 840 

TGTATTGAAT TAATGCCCTG CCAXGAGTTC AACGAGCTGG AGTACTCAAC CTCTTCTTCC 900 

AAGATGAACT TTTGGGGATA TTCTACCATA AACTTCTTTT CACCAATGAC AAGATACACA 960 

TCAGGCGGGA TAAAAAACTG TGGGCGTGAT GCCATAAATG AGTTCAAAAC TTTTGTAAGA 1020 

GAGGCTCACA AACGGGGAAT TGAGGTGATC CTGGATGTTG TCTTCAACCA TACAGCTGAG 1080 

GGTAATGAGA ATGGTCCAAT ATTATCATTT AAGGGGGTCG ATAATACTAC ATACTATATG 1140 

CTTGCACCCA AGGGAGAGTT TTATAACTAT TCTGGCTGTG GGAATACCTT CAACTGTAAT 1200 

CATCCTGTGG TTCGTCAATT CATTGTAGAT TGTTTAAGAT ACTGGGTGAC GGAAATGCAT 1260 

GTTGATGGTT TTCGTTTTGA TCTTGCATCC ATAATGACCA GAGGTTCCAG TCTGTGGGAT 1320 

CCAGTTAACG TGTATGGAGC TCCAATAGAA GGTGACATGA TCACAACAGG GACACCTCTT 1380 

GTTACTCCAC CACTTATTGA CATGATCAGC AATGACCCAA TTCTTGGAGG CGTCAAGCTC 1440 

ATTGCTGAAG CATGGGATGC AGGAGGCCTC TATCAAGTAG GTCAATTCCC TCACTGGAAT 1500 

GTTTGGTCTG AGTGGAATGG GAAGTACCGG GACATTGTGC GTCAATTCAT TAAAGGCACT 1560 

GATGGATTTG CTGGTGGTTT TGCCGAATGT CTTTGTGGAA GTCCACACCT AT AC CAGGTA 1620 

AGTTGTGGCA ATACTTGXAA ATGAGTTGAG TGAATGTCAC CTGGATTTTT TATATATACC 1680 

ACATGATGAT ACACATCTAA ATATATAACA ATCATAGTGT ATGCATATGC ATTTGGCTAA 1740 

GAAGTATTAG TGTATACACT AGTGCTATAT ATAGGTTTTA ACACCCAACT TGCCAATGAA 1800 

GGAACATAGG GCTTTCTAGT TATCTTATTT ATTTGTCCGG TGAATAATCC ACTGAAAAAT 1860 

TCCAGCCATG TCATTTTTTA GGGGGGGAGA AGAAACTATA TTGATTTGCC CCCCTAAAAG 1920 

AAGCCATCTC AGAATTCATA GGTAAGTTGC TTTTCTGTAA AGAAAGGAAA ACGACTTCAT 1980 

ACTTTCTATC GGTGCTAACT TAGCTCGATG TATATTTGTA AGATGAATGC CAAATTTAAT 2 04 0 

TTGTCGGATA ATTTGATCTG TTATTCACAA ATTTCTATTT G G TTTCT CTA GAAATCAAAC 2100 

CAGTAACTTG TTATTGGCAC TGCAACTTCT TATTGATTAA TCAGGCAGGA GGAAGGAAAC 216 0 

CTTGGCACAG TATCAACTTT GTATGTGCAC ATGATGGATT TACACTGGCT GATTTGGTAA 2220 

CATATAATAA GAAGTACAAT TTACCAAATG GGGAGAACAA CAGAGATGGA GAAAATCACA 22 80 

ATCTTAGCTG GAATTGTGGG GAGGAAGGAG AATTCGCAAG ATTGTCTGTC AAAAGATTGA 234 0 
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GGAAGAGGCA GATGCGCAAT TTCTTTGTTT GTCTCATGGT TTCTCAACGA GTTCCAATGT 24 00 

TCTACATGGG TGATGAATAT GGCCACACAA AAGGGGGCAA CAACAATACA TACTGCCATG 2460 

ATTCTTATGT CAATTATTTT CGCTGGGA7A AAAAAGAACA ATACTCTGAG TTGCACCGAT 2520 

TCTGCTGCCT CATGACCAAA TTCCGCAAGG AGTGCGAGGG TCTTGGCCTT GAGGACTTTC 2580 

CAACGGCCAA ACGGCTGCAG TGGCATGGTC ATCAGCCTGG GAAGCCTGAT TGGTCTGAGA 264 0 

ATAGCCGATT CGTTGCCTTT TCCATGAAAG ATGAAAGACA GGGCGAGATC TATGTGGCCT 2700 

TCAACACCAG CCACTTACCG GCCGTTGTTG AGCTCCCAGA GCGCGCAGGG CG CCGGTGGG 2760 

AACCGGTGGT GGACACAGGC AAGCCAGCAC CATACGACTT CCTCACCGAC GACTTACCTG 2820 

ATCG CGCTCT CACCATACAC CAGTTCTCGC ATTTCCTCTA CTCCAACCTC TACCCCATGC 2 880 

TCAGCTACTC ATCGGTCATC CTAGTATTGC GCCCTGATGT TTGAGAGACC AATATATACA 2940 

GTAAATAATA TGTCTATATG TAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA 2997 



<210> 3 

<211> 764 

<212> PRT 

<213> Triticum aestivum L. cv . Florida 

<400> 3 



Ser Gly Pro Ala Pro Arg Leu Arg Arg Trp Arg Pro Asn Ala Thr Ala 
15 10 15 

Gly Lys Gly Val Gly Glu Val Cys Ala Ala Val Val Glu Ala Ala Thr 
20 25 30 

Lys Val Glu Asp Glu Gly Glu Glu Asp Glu Pro Val Ala Glu Asp Arg 
35 40 45 

Tyr Ala Leu Gly Gly Ala Cys Arg Val Leu Ala Gly Met Pro Ala Pro 
50 55 60 

Leu Gly Ala Thr Ala Leu Ala Gly Gly Val Asn Phe Ala Val Tyr Ser 
65 70 75 80 

Gly Gly Ala Thr Ala Ala Ala Leu Cys Leu Phe Thr Pro Glu Asp Leu 
85 90 95 

Lys Ala Asp Arg Val Thr Glu Glu Val Pro Leu Asp Pro Leu Met Asn 
100 105 110 



Arg Thr Gly Asn Val Trp His Val Phe He Glu Gly Glu Leu His Asn 
115 120 125 
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Met: Leu Tyr Gly Tyr Arg Phe Asp Gly Thr Phe Ala Pro His Cys Gly 
130 135 140 

His Tyr Leu Asp Val Ser Asn Val Val Val Asp Pro Tyr Ala Lys Ala 
145 150 155 . , 160 

Val lie Ser Arg Gly Glu Tyr Gly Val Pro Ala Arg Gly Asn Asn Cys 
165 170 175 

Trp Pro Gin Met Ala Gly Met lie Pro Leu Pro Tyr Ser Thr Phe Asp 
180 185 190 

Trp Glu Gly Asp Leu Pro Leu Arg Tyr Pro Gin Lys Asp Leu Val He 
135 200 205 

Tyr Glu Met His Leu Arg Gly Phe Thr Lys His Asp Ser Ser Asn Val 
210 215 220 

Glu His Pro Gly Thr Phe He Gly Ala Val Ser Lys Leu Asp Tyr Leu 
225 230 235 240 

Lys Glu Leu Gly Val Asn Cys He Glu Leu Met Pro Cys His Glu Phe 
245 250 255 

Asn Glu Leu Glu Tyr Ser Thr Ser Ser Ser Lys Met Asn Phe Trp Gly 
260 265 270 

Tyr Ser Thr He Asn Phe Phe Ser Pro Met Thr Arg Tyr Thr Ser Gly 
275 280 285 

Gly He Lys Asn Cys Gly Arg Asp Ala He Asn Glu Phe Lys Thr Phe 
290 295 300 

Val Arg Glu Ala His Lys Arg Gly He Glu Val He Leu Asp Val Val 
305 310 315 320 

Phe Asn His Thr Ala Glu Gly Asn Glu Asn Gly Pro He Leu Ser Phe 
325 330 335 

Lys Gly Val Asp Asn Thr Thr Tyr Tyr Met Leu Ala Pro Lys Gly Glu 
340 345 350 

Phe Tyr Asn Tyr Ser Gly Cys Gly Asn Thr Phe Asn Cys Asn His Pro 
355 360 365 

Val Val Arg Gin Phe He Val Asp Cys Leu Arg Tyr Trp Val Thr Glu 
370 375 380 

Met His Val Asp Gly Phe Arg Phe Asp Leu Ala Ser He Met Thr Arg 
38S 390 395 400 



Gly Ser Ser Leu Trp Asp Pro Val Asn Val Tyr Gly Ala Pro He Glu 
405 410 415 
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Gly Asp Met He Thr Thr Gly Thr Pro Leu Val Thr Pro Pro Leu He 
420 425 430 

Asp Met He Ser Asn Asp Pro He Leu Gly Gly Val Lys Leu He Ala 
435 440 445 

Glu Ala Trp Asp Ala Gly Gly Leu Tyr Gin Val Gly Gin Phe Pro His 
450 455 460 

Trp Asn Val Tip Ser Glu Trp Asn Gly Lys Tyr Arg Asp He Val Arg 
465 470 475 480 

Gin Phe He Lys Gly Thr Asp Gly Phe Ala Gly Gly Pne Ala Glu Cys 
485 490 495 

Leu Cys Gly Ser Pro His Leu Tyr Gin Ala Gly Gly Arg Lys Pro Trp 
500 505 510 

His Ser He Asn Phe Val Cys Ala His Asp Gly Phe Thr Leu Ala Asp 
515 520 525 

Leu Val Thr Tyr Asn Lys Lys Tyr Asn Leu Pro Asn Gly Glu Asn Asn 
530 535 540 

Arg Asp Gly Glu Asn His Asn Leu Ser Trp Asn Cys Gly Glu Glu Gly 
545 550 555 560 

Glu Phe Ala Arg Leu Ser Val Lys Arg Leu Arg Lys Arg Gin Met Arg 
565 570 575 

Asn Phe Phe Val Cys Leu Met Val Ser Gin Gly Val Pro Met Phe Tyr 
580 585 590 

Met Gly Asp Glu Tyr Gly His Thr Lys Gly Gly Asn Asn Asn Thr Tyr 
595 600 605 

Cys His Asp Ser Tyr Val Asn Tyr Phe Arg Trp Asp Lys Lys Glu Gin 
610 615 620 

Tyr Ser Glu Leu His Arg Phe Cys Cys Leu Met Thr Lys Phe Arg Lys 
625 630 635 640 

Glu Cys Glu Gly Leu Gly Leu Glu Asp Phe Pro Thr Ala Lys Arg Leu 
645 650 655 

Gin Trp His Gly His Gin Pro Gly Lys Pro Asp Trp Ser Glu Asn Ser 
660 665 670 

Arg Phe Val Ala Phe Ser Met Lys Asp Glu Arg Gin Gly Glu He Tyr 
675 680 665 



Val Ala Phe Asn Thr Ser His Leu Pro Ala Val Val Glu Leu Pro Glu 
690 695 700 
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Arg Ala Gly Arg Arg Trp Glu Pro Val Val Asp Thr Gly Lys Pro Ala 
70S 710 715 720 

Pro Tyr Asp Phe Leu Thr Asp Asp Leu Pro Asp Arg Ala Leu Thr lie 
725 730 73S 

His Gin Phe Ser His Phe Leu Tyr Ser Asn Leu Tyr Pro Met Leu Ser 
740 74S 750 

Tyr Ser Ser Val lie Leu Val Leu Arg Pro Asp Val 
755 760 



c210> 4 

c211> 24 

=212> DNA 

;213> Artificial Sequence 
= 220> 

;223> primer 

>400> 4 

AAAGGCCCAA TATTATCCTT TAGG 24 

=210> 5 

c211> 31 

= 212> DNA 

=213> Artificial Sequence 
= 220> 

=223 > primer 

c400> 5 

GCCATTTCAA CCGTTCTGAA GTCGGGAAGT C 31 

c210> 6 

=211> 2437 

c212> DNA 

= 213 > Triticum aestivum L. cv. Florida 
= 220> 

=222> CDS 

c223> (16) . . . (2304) 

c400> 6 



GAATTCGGCA CGAGG CCG GCG CCG CGC CTG CGA CGG TGG CGG CCC AAT GCG SI 
Pro Ala Pro Arg Leu Arg Arg Trp Arg Pro Asn Ala 
15 10 



ACG GCG GGG AAG GGG GTC GGC GAG GTC TGC GCC GCG GTT GTC GAG GTG 
Thr Ala Gly Lys Gly Val Gly Glu Val Cys Ala Ala Val Val Glu Val 



99 
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15 20 25 

GCG ACG AAG GCC GAG GAT GAG GGG GAG GAG GAC GAG CCG GTG GCG GAG 147 
Ala Thr Lys Ala Glu Asp Glu Gly Glu Glu Asp Glu Pro Val Ala Glu 
30 35 40 

GAC AGG TAC GCG CTC GGC GGC GCG TGC AGG GTG CTC GCC GGA ATG CCC 195 
Asp Arg Tyr Ala Leu Gly Gly Ala Cys Arg Val Leu Ala Gly Met Pro 
45 50 55 " 60 

ACG CCG CTG GGC GCC ACC GCG CTC GCC GGC GGG GTC AAT TTC GCC GTC 243 
Thr Pro Leu Gly Ala Thr Ala Leu Ala Gly Gly Val Asn Phe Ala Val 
65 70 75 

TAC TCC GGC GGA GCC ACA GCC GCG GCG CTC TGC CTC TTC ACG CCA GAA 291 
Tyr Ser Gly Gly Ala Thr Ala Ala Ala Leu Cys Leu Phe Thr Pro Glu 
80 85 90 

GAT CTC AAG GCG GAT AGG GTG ACG GAG GAG GTT CCC CTT GAC CCC CTG 3 39 

Asp Leu Lys Ala Asp Arg Val Thr Glu Glu Val Pro Leu Asp Pro Leu 
95 100 105 

ATG AAT CGG ACT GGG AAC GTA TGG CAT GTC TTC ATC GAA GGC GAG CTG 387 
Met Asn Arg Thr Gly Asa Val Trp His Val Phe He Glu Gly Glu Leu 
110 115 120 

CAG GAC ATG CTT TAC GGG TAC AGG TTC GAC GGC ACC TTT GCT CCT CAC 435 
Gla Asp Met Leu Tyr Gly Tyr Arg Phe Asp Gly Thr Phe Ala Pro His 
125 130 135 140 

TGC GGG CAC TAC CTT GAT GTT TCC AAT GTC GTG GTG GAT CCT TAT GCT 483 
Cys Gly His Tyr Leu Asp Val Ser Asn Val val Val Asp Pro Tyr Ala 
145 150 155 

AAG GCA GTG ATA AGC CGA GGG GAG TAT GGT GTT CCG GCG CGT GGT AAC 531 
Lys Ala Val lie Ser Arg Gly Glu Tyr Gly Val Pro Ala Arg Gly Asn 
160 165 170 

AAT TGC TGG CCT CAG ATG GCT GGC ATG ATC CCT CTT CCA TAT AGC ACG 579 
Asn Cys Trp Pro Gin Met Ala Gly Met He Pro Leu Pro Tyr Ser Thr 
175 180 185 

TTT GAT TGG GAA GGC GAC CTA CCT CTA AGA TAT CCT CAA AAG GAC CTG 627 
Phe Asp Trp Glu Gly Asp Leu Pro Leu Arg Tyr Pro Gin Lys Asp Leu 
190 195 200 

GTA ATA TAT GAG ATG CAC TTG CGT GGA TTC ACG AAG CAT GAT TCA AGC 675 
Val He Tyr Glu Met His Leu Arg Gly Phe Thr Lys His Asp Ser Ser 
205 210 215 220 



AAT GTA GAA CAT CCC GGT ACT TTC ATT GGG GCT GTG TCG AAG CTT GAC 723 
Asn Val Glu His Pro Gly Thr Phe He Gly Ala Val Ser Lys Leu Asp 



+ 
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225 230 23S 

TAT TTG AAG GAG CTT GGA GTT AAT TGT ATT GAG TTA ATG CCC TGC CAT 771 
Tyr Leu Lys Glu Leu Gly Val Asn Cys lie Glu Leu Men Pro Cys His 
240 245 250 

GAG TTC AAC GAG CTG GAG TAC TCA ACC TCT TCT TCC AAG ATG AAC TTT 819 
Glu Phe Asn Glu Leu Glu Tyr Ser Thr Ser Ser Ser Lys Met Asn Phe 
2S5 260 265 

TGG GGA TAT TCT ACC ATA AAC TTC TTT TCA CCA ATG ACG AGA TAC ACA 867 
Trp Gly Tyr Ser Thr lie Asn Phe Phe Ser Pro Mee Thr Arg Tyr Tfar 
270 275 280 

TCA GGC GGG ATA AAA AAC TGT GGG CGT GAT GCC ATA AAT GAG TTC AAA 915 
Ser Gly Gly lie Lys Asn Cys Gly Arg Asp Ala lie Asn Glu Phe Lys 
285 290 295 300 

ACT TTT GTA AGA GAG GCT CAC AAA CGG GGA ATT GAG GTG ATC CTG GAT * 963 

Thr Phe Val Arg Glu Ala His Lys Arg Gly lie Glu Val lie Leu Asp 
305 310 315 

GTT GTC TTC AAC CAT ACA GCT GAG GGT AAT GAG AAT GGT CCA ATA TTA 1011 
Val Val Phe Asn His Thr Ala Glu Gly Asn Glu Asn Gly Pro lie Leu 
320 325 330 

TCA TTT AGG GGG GTC GAT AAT ACT ACA TAC TAT ATG CTT GCA CCC AAG 1059 
Ser Phe Arg Gly Val Asp Asn Thr Thr Tyr Tyr Met Leu Ala Pro Lys 
335 340 345 

GGA GAG TTT TAT AAC TAT TCT GGC TGT GGG AAT ACC TTC AAC TGT AAT 1107 
Gly Glu Phe Tyr Asn Tyr Ser Gly Cys Gly Asn Thr Phe Asn Cys Asn 
350 355 360 

CAT CCT GTG GTT CGT CAA TTC ATT GTA GAT TGT TTA AGA TAC TGG GTG 1155 
His Pro Val Val Arg Gin Phe lie Val Asp Cys Leu Arg Tyr Trp Val 
365 370 375 380 

ACG GAA ATG CAT GTT GAT GGT TTT CGT TTT GAT CTT GCA TCC ATA ATG 1203 
Thr Glu Met His Val Asp Gly Phe Arg Phe Asp Leu Ala Ser lie Met 
385 390 395 

ACC AGA GGT TCC AGT CTG TGG GAT CCA GTT AAC GTG TAT GGA GCT CCA 1251 
Thr Arg Gly Ser Ser Leu Trp Asp Pro Val Asn Val Tyr Gly Ala Pro 
400 405 410 

ATA GAA GGT GAC ATG ATC ACA ACA GGG ACA CCT CTT GTT ACT CCA CCA 1299 
lie Glu Gly Asp Met He Thr Thr Gly Thr Pro Leu Val Thr Pro Pro 
415 420 425 



CTT ATT GAC ATG ATC AGC AAT GAC CCA ATT CTT GGA GGC GTC AAG CTC 1347 
Leu He Asp Met He Ser Asn Asp Pro He Leu Gly Gly Val Lys Leu 



+ 
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430 435 440 

GTT GCT GAA GCA TGG GAT GCA GGA GGC CTC TAT CAA GTA GCT CAA TTC 
Val Ala Glu Ala Trp Asp Ala Gly Gly Leu Tyr Gin Val Gly Gin Phe 
445 450 455 460 

CCT CAC TGG AAT GTT TGG TCT GAG TGG AAT GGG AAG TAG CGG GAC ATT 
Pro His Trp Asa Val Trp Ser Glu Trp Asn Gly Lys Tyr Arg Asp lie 
465 470 475 

GTG CGT CAA TTC ATT AAA GGC ACT GAT GGA TTT GCT GGT GGT TTT GCC 
Val Arg Gin Phe lie Lys Gly Tar Asp Gly Phe Ala Gly Gly Phe Ala 
480 485 490 

GAA TOT CTT TGT GGA ACT CCA CAC CTA TAC CAG GCA GGA GGA AGG AAA 
Glu Cys Leu Cys Gly Ser Pro His Leu Tyr Gin Ala Gly Gly Arg Lys 
495 500 505 

CCT TGG CAC AGT ATC AAC TTT GTA TGT GCA CAC GAT GGA TTT ACA CTG 
Pro Trp His Ser lie Asn Phe Val Cys Ala His Asp Gly Phe Thr Leu 
510 515 520 

GCT GAT TTG GTA ACA TAT AAT AAC AAG TAC AAT TTA CCA AAT GGG GAG 
Ala Asp Leu Val Thr Tyr Asn Asn Lys Tyr Asn Leu Pro Asn Gly Glu 
525 530 53S 540 

AAC AAC AGA GAT GGA GAA AAT CAC AAT CTT AGC TGG AAT TGT GGG GAG 
Asn Asn Arg Asp Gly Glu Asn His Asn Leu Ser Trp Asn Cys Gly Glu 
545 550 555 

GAA GGA GAA TTC GCA AGA TTG TCT GTC AAA AGA TTG AGG AAG AGG CAG 
Glu Gly Glu Phe Ala Arg Leu Ser Val Lys Arg Leu Arg Lys Arg Gin 
560 565 570 

ATG CGC AAT TTC TTT GTT TGT CTC ATG GTT TCT CAA GGA GTT CCA ATG 
Met Arg Asn Phe Phe Val Cys Leu Met Val Ser Gin Gly Val Pro Met 
575 580 585 

TTC TAC ATG GGT GAT GAA TAT GGC CAC ACA AAA GGG GGC AAC AAC AAT 
Phe Tyr Met Gly Asp Glu Tyr Gly His Thr Lys Gly Gly Asn Asn Asn 
590 595 600 

ACA TAC TGC CAT GAT TCT TAT GTC AAT TAT TTT CGC TGG GAT AAA AAA 
Thr Tyr Cys His Asp Ser Tyr Val Asn Tyr Phe Arg Trp Asp Lys Lys 
605 610 61S 620 

GAA CAA TAC TCT GAC TTG CAC CGA TTC TGT TGC CTC ATG ACC AAA TTC 
Glu Gin Tyr Ser Asp Leu His Arg Phe Cys Cys Leu Met Thr Lys Phe 
625 630 635 



CGC AAG GAG TGC GAG GGT CTT GGC CTT GAG GAT TTT CCA ACG GCC GAA 
Arg Lys Glu Cys Glu Gly Leu Gly Leu Glu Asp Phe Pro Thr Ala Glu 



1395 



144 3 



1491 



153 9 



1587 



1635 



1683 



1731 



1779 



1827 



1875 



1923 



1971 
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640 

CGG CTG CAG TGG CAT GGT 
Arg Leu Gin Trp His Gly 
655 

AAT AGC CGA TTC GTT GCC 
Asn Ser Arg Phe Val Ala 
670 

ATC TAT GTG GCC TTC AAC 
lie Tyr Val Ala Phe Asn 
685 690 



645 

CAT CAG CCT GGG AAG CCT 
His Gin Pro Gly Lys Pro 
660 

TTT TCC ATG AAA GAT GAA 
Phe Ser Met Lys Asp Glu 
675 680 

ACC AGC CAC TTA CCG GCC 
Thr Ser His Leu Pro Ala 
695 



650 

GAT TGG TCT GAG 2019 

Asp Trp Ser Glu 

665 

AGA CAG GGC GAG 2067 
Arg Gin Gly Glu 



GTT GTT GAG CTC 2115 
Val Val Glu Leu 
700 



CCG GAG CGC AGA GGG CGC CGG TGG GAA CCG GTG GTG GAC ACA GGC AAG 2163 
Pro Glu Arg Thr Gly Arg Arg Trp Glu Pro Val Val Asp Thr Gly Lys 
705 710 715 

CCA GCA CCA TAC GAC TTC CTC ACT GAC GAC TTA CCT GAT CGC GCT CTC 2211 
Pro Ala Pro Tyr Asp Phe Leu Thr Asp Asp Leu Pro Asp Arg Ala Leu 
720 725 730 

ACC ATA CAC CAG TTC TCT CAT TTC CTC AAC TCC AAC CTC TAC CCC ATG 2259 
Thr lie His Gin Phe Ser His Phe Leu Asn Ser Asn Leu Tyr Pro Met 
735 740 745 

CTC AGC TAC TCA TCG GTC ATC CTA GTA TTG CGC CCT GAT GTT TGAGAGGCGG 2311 
Leu Ser Tyr Ser Ser Val He Leu Val Leu Arg Pro Asp Val 
750 755 760 

ATATACAGTA AATAATATGT ATATATGTAG TCCTTTGGCG TATTATCAGT GTGCACAATT 2371 

GCTCTATTGC CAATGATCTA TTCGATC CAC AGATACATGT GCAAAAAAAA AAAAAAAAAA 2431 

CTCGAG 2437 



<210> 7 

<211> 764 

<212> PRT 

<213> Triticum aestivum L. cv. Florida 

<400> 7 

Pro Ala Pro Arg Leu Arg Arg Trp Arg Pro Asn Ala Thr Ala Gly Lys 
1 5 10 IS 

Gly Val Gly Glu Val Cys Ala Ala Val Val Glu Val Ala Thr Lys Ala 
20 25 30 



Glu Asp Glu Gly Glu Glu Asp Glu Pro Val Ala Glu Asp Arg Tyr Ala 
35 40 45 
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Leu Gly Gly Ala Cys Arg Val Leu Ala Gly Met Pro Thr Pro Leu Gly 
SO 55 60 

Ala Tlir Ala Leu Ala Gly Gly Val Asn Phe Ala Val Tyr Ser Gly Gly 
65 70 75 80 

Ala Thr Ala Ala Ala Leu Cys Leu Phe Thr Pro Glu Asp Leu Lys Ala 
as 90 95 

Asp Arg Val Thr Glu Glu Val Pro Leu Asp Pro Leu Met Asn Arg Thr 
100 105 110 

Gly Asn Val Trp His Val Phe He Glu Gly Glu Leu Gin Asp Met Leu 
115 120 125 

Tyr Gly Tyr Arg Phe Asp Gly Thr Phe Ala Pro His Cys Gly Eis Tyr 
130 135 140 

Leu Asp Val Ser Asn Vai Val Val Asp Pro Tyr Ala Lys Ala Val He 
145 150 155 160 

Ser Arg Gly Glu Tyr Gly Val Pro Ala Arg Gly Asn Asn Cys Trp Pro 
165 170 175 

Gin Met Ala Gly Met He Pro Leu Pro Tyr Ser Thr Phe Asp Trp Glu 
ISO 185 190 

Gly Asp Leu Pro Leu Arg Tyr Pro Gin Lys Asp Leu Val He Tyr Glu 
195 200 205 

Met His Leu Arg Gly Phe Thr Lys His Asp Ser Ser Asn Val Glu His 
210 215 220 

Pro Gly Thr Phe He Gly Ala Val Ser Lys Leu Asp Tyr Leu Lys Glu 
225 230 235 240 

Leu Gly Val Asn Cys He Glu Leu Met Pro Cys His Glu Phe Asn Glu 
245 250 255 

Leu Glu Tyr Ser Thr Ser Ser Ser Lys Met Asn Phe Trp Gly Tyr Ser 
260 265 270 

Thr He Asn Phe Phe Ser Pro Met Thr Arg Tyr Thr Ser Gly Gly He 
275 280 285 

Lys Asn Cys Gly Arg Asp Ala He Asn Glu Phe Lys Thr Phe Val Arg 
290 295 300 

Glu Ala His Lys Arg Gly He Glu Val He Leu Asp Val Val Phe Asn 
305 310 315 320 



His Thr Ala Glu Gly Asn Glu Asn Gly Pro He Leu Ser Phe Arg Gly 
325 330 335 
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Val Asp Asn Thr Thr Tyr Tyr Met Leu Ala Pro Lys Gly Glu Phe Tyr 
340 345 350 

Asn Tyr Ser Gly Cys Gly Asn Thr Phe Asn Cys Asn His Pro Val Val 
355 360 365 

Arg Gin Phe lie Val Asp Cys Leu Arg Tyr Trp Val Thr Glu Met His 
370 375 380 

Val Asp Gly Phe Arg Phe Asp Leu Ala Ser lie Met Thr Arg Gly Ser 
385 390 395 400 

Ser Leu Trp Asp Pro Val Asn Val Tyr Gly Ala Pro lie Glu Gly Asp 
405 410 415 

Met lie Thr Thr Gly Thr Pro Leu Val Thr Pro Pro Leu lie Asp Met 
420 425 430 

lie Ser Asn Asp Pro lie Leu Gly Gly Val Lys Leu Val Ala Glu Ala 
435 440 445 

Trp Asp Ala Gly Gly Leu Tyr Gin Val Gly Gin Phe Pro His Trp Asn 
450 455 460 

Val Trp Ser Glu Trp Asn Gly Lys Tyr Arg Asp lie Val Arg Gin Phe 
465 470 475 480 

lie Lys Gly Thr Asp Gly Phe Ala Gly Gly Phe Ala Glu Cys Leu Cys 
485 490 495 

Gly Ser Pro His Leu Tyr Gin Ala Gly Gly Arg Lys Pro Trp His Ser 
500 505 510 

He Asn Phe Val Cys Ala His Asp Gly Phe Thr Leu Ala Asp Leu Val 
S15 520 525 

Thr Tyr Asn Asn Lys Tyr Asn Leu Pro Asn Gly Glu Asn Asn Arg Asp 
530 535 540 

Gly Glu Asn His Asn Leu Ser Trp Asn Cys Gly Glu Glu Gly Glu Phe 
545 550 555 560 

Ala Arg Leu Ser Val Lys Arg Leu Arg Lys Arg Gin Met Arg Asn Phe 
565 570 575 

Phe Val Cys Leu Mez Val Ser Gin Gly Val Pro Met Phe Tyr Mec Gly 
580 585 590 

Asp Glu Tyr Gly His Thr Lys Gly Gly Asn Asn Asn Thr Tyr Cys His 
595 600 605 



Asp Ser Tyr Val Asn Tyr Phe Arg Trp Asp Lys Lys Glu Gin Tyr Ser 
610 615 620 
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Asp Leu His Arg Phe Cys Cys Leu Met Thr Lys Phe Arg Lys Glu Cys 
625 630 635- 640 

Glu Gly Leu Gly Leu Glu Asp Phe Pro Thr Ala Glu Arg Leu Gin Trp 
645 650 655 

His Gly His Gin Pro Gly Lys Pro Asp Trp Ser Glu Asn Ser Arg Phe 
660 665 670 

Val Ala Phe Ser Met Lys Asp Glu Arg Gin Gly Glu He Tyr Val Ala 
675 680 685 

Phe Asn Thr Ser His Leu Pro Ala Val Val Glu Leu Pro Glu Arg Thr 
690 695 700 

Gly Arg Arg Trp Glu Pro Val Val Asp Thr Gly Lys Pro Ala Pro Tyr 
705 710 715 720 

Asp Phe Leu Thr Asp Asp Leu Pro Asp Arg Ala Leu Thr He His Gin 
725 730 735 

Phe Ser His Phe Leu Asn Ser Asn Leu Tyr Pro Met Leu Ser Tyr Ser 
740 745 750 

Ser Val He Leu Val Leu Arg Pro Asp Val 
755 760 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 8 
GCTTTACGGG TACAGGTTCG 20 

<210> 9 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 9 

GCTTTACGGG TACAGGTT 18 



<210> 
<211> 



10 
51 



18 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 
<400> 10 



GCGGTACCTC TAGAAGGAGA TATACATATG GCGGAGGACA GGTACGCGCT C 51 



<210> 11 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 11 



GCTCGAGTCG ACTCAAACAT CAGGGCGCAA TAG 



33 



